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Introduction
The returns to labor are critical for ensuring household economic well-being in Egypt, as elsewhere. As such, government leaders are concerned if they observe more labor lying dormant when unemployment rates rise or if they see the returns to labor fall when real earnings fall. In trying to better understand the workings and outcomes of the labor market and the returns to labor a multitude of studies have analyzed the Egyptian labor market. A number of these studies have examined earnings changes using cross-sectional data, illuminating important features of the Egyptian labor market (Arabsheibani 2000; Belhaj-Hassine 2012; Datt and Olmstead 2004; Said 2009 Said , 2012 . However, comparisons of cross-sectional data from two points in time do not allow us to follow the same individual over time when trying to determine who is getting ahead and who is falling behind.
Recently, panel data has been collected that allows researchers to track the same individual over time. By following individuals over time, we can identify how an individual's earnings level in the current year compares to his or her earnings in the previous period. We can also investigate how such earnings mobility experiences vary across individuals. This allows us to map the changes in earnings to the standard covariates, such as gender and education levels, and also to include new covariates such as the poverty level of the individual's household and the earnings level of the individual in the initial period. Inclusion of these items can have an important impact on how we interpret the observed changes in the economy and resulting policy implications.
To our knowledge, this study represents the first analysis of earnings mobility in Egypt to incorporate initial earnings into analysis of earnings changes for both wage and non-wage workers 1 . We initially viewed this project as a study designed to establish baseline statistics for "typical" earnings mobility patterns in the Egyptian labor market. However, given the significant inflation shock that occurred between interviews, we recognize that this may be a rather unique period in the labor market and should not be thought of as "typical". Therefore we proffer this study as a window into the changes in the labor market in a time of severe stress on real wages due to an external shock of rising commodity prices.
Aggregate employment outcomes and nominal earnings or profits among prime-aged workers are shown to be fairly non-responsive despite the increased prices. Instead, inflation severely erodes the real earnings that individuals receive, implying an adjustment process that relies heavily on reduced real earnings. On average, a worker earns approximately 10 percent less than he or she did in the previous year.
The inability of workers to garner higher wages helped to keep inflation from continuing on an upward spiral 2 . The self-employed and employers also experienced declines in real profits suggesting that they either did not try or were not able to raise the prices of their goods and services in order to keep their real earnings constant or growing 3 .
The lack of labor market response to inflation in aggregate employment and nominal earnings outcomes should not be construed as a signal of rigidity of experiences at the individual level. As is typical in such studies, there is a large degree of heterogeneity in the earnings changes experienced by individuals. We identify key determinants associated with earnings mobility using a variety of descriptive regression techniques.
There is a strong association between initial earnings and subsequent earnings changes, with those initially earning more experiencing larger declines than their counterparts. As such changes can be caused by temporary fluctuations in earnings and/or measurement errors; this effect is taken with some caution. Nonetheless, we find these results generally robust to methods that address measurement error concerns, such as using predicted earnings in place of actual earnings. Additionally, other determinants of earnings changes that one would assume would be quite powerful predictors of earnings change-such as workers changing the sector of employment (agriculture, industry, or services)-have a limited ability to predict earnings mobility.
Changes in earnings also differ significantly by gender. On average, the earnings changes are far more negative for men than for women. However, this gender effect is completely reversed if one controls for initial earnings; i.e. for men and women who have the same initial earnings (and otherwise similar job characteristics), the earnings changes tend to be less negative for men than for women. In contrast, the average difference in log earnings is relatively similar across gender, with men having a slight advantage. This advantage for males is dramatically magnified if one controls for initial log earnings.
The rest of the paper is organized as follows. Section 2 first describes the context of our study, and explains the context of the Egyptian economy during this time, including a review of the rise in inflation. Section 3 depicts the panel data used in this study. Section 4 portrays the empirical approach. Section 5 introduces the results. Section 6 provides a discussion of these results and presents the relevance to policy and future research.
Background discussion of the Egyptian economy
The World Bank study, "Poverty in Egypt 2008 Egypt -2009 : Withstanding the global economic crisis," includes a substantive review of the Egyptian economy leading up to (World Bank 2011 . In this section, we review some of its critical findings relevant to our study.
From 2004 to mid-2008, Egypt experienced a period of steady economic growth with an average real GDP annual growth of 6.4 percent. This growth period was followed by a series of economic shocks starting in the second half of 2008 and continuing for most of 2009, namely:
(i) the slowdown in economic growth, which followed the global downturn in the world economy; (ii)a simultaneous and related fall in remittances; and (iii)a sudden acceleration in prices, mostly driven by exogenous factors such as the commodities price shock. The quarterly GDP per capita data were annualized before determining the percent increase or decrease in the quarter-on-quarter index. CPI data were not annualized.
At first glance, Egypt weathered the global crisis relatively well. Despite an abrupt economic slowdown, from seven percent growth in 2008 to 4.7 percent in 2009, growth remained positive. However, employment growth stalled in absolute terms (employment was flat during 2008 and the first quarter of 2009), and unemployment started to rise again (to 9.4 percent in the first quarter of 2009). According to the Labor Force Sample Survey (LFSS) conducted by the Central Agency for Public Mobilization and Statistics (CAPMAS), there was a seven percent reduction in employment in manufacturing in the first quarter of 2009 (compared to the first quarter of 2008), and a 15 percent drop in the restaurants and hotel sectors. Meaning that, both sectors are most exposed to global trends and thus more susceptible to global shocks.
These changes came during a period of accelerating inflation, which peaked at 20 percent (annual average) in the summer of 2008. After peaking to an unprecedented level in August 2008 (23.7 percent), inflation remained exceptionally high for two quarters, only to stabilize at 9.9 percent between May and July-09. Inflation was almost completely imported, as a result of the sharp acceleration in global commodities prices (mostly fuel and food, including fruits and vegetables). Some components of the inflation basket, such as food and non-alcoholic beverages, remained high (up by 13.4 percent y-to-y in July-09) even after and despite the steep fall in international prices since mid-2008.
By the last quarter of 2009, the Egyptian economy showed signs of rebounding, and since then has been growing at five percent and higher each quarter. The employment losses were soon recovered (at least in absolute figures). Thus, our earnings mobility analysis may overestimate some of the long term decline in earnings that individuals faced from this period.
Data
The data used in this analysis come from the Household Income, Expenditure and Consumption Panel Survey (HIECPS), which is a subcomponent of the Household Income, Expenditure and Consumption Survey (HIECS). This is a nationally representative panel survey. However, as there were relatively few observations from the frontier governorates, we exclude the border region from our analysis.
Households were interviewed in February 2008 and those same households were interviewed again in February 2009. Information gathered included individual labor market outcomes, wages and profits from enterprises run by household members, as well as standard demographic information such as age, gender, and education level of all household members.
Earnings were constructed at the individual level. Earnings from household enterprises were split among all household members engaged in the enterprise, including those typically referred to as "unpaid workers 4 ". Unless clearly denoted as nominal earnings, all earnings are deflated over both time and space and represent the purchasing power of the 2005 Egyptian pound (EGP) spent in the metropolitan area. The analysis is limited to those who were 25 to 58 years old in 2008, unless explicitly stated. We are most interested in the changes in earnings of those actively engaged in the labor market and do not want large earnings changes by those retiring or moving to part time jobs in a pseudo-retirement phase to cloud our analysis. Additionally, large gains from recent entrants (or entrants into full time work) can disrupt our analysis. This is not to say that we are not interested in the important issues of youth (15-24 years) unemployment or earnings. We simply feel they should be analyzed separately. We will discuss how the inclusion of these younger workers affects some of our key results below.
Additionally, we limit earnings mobility analysis to those who are employed in both periods 5 . We use 3,481 observations of dual employed individuals with valid data. One concern of such panel studies is that not every person interviewed in 2008 can be found again (or is willing to be re-interviewed) in 2009. This can have a particularly pernicious effect on our analysis if those who were not re-interviewed tend to have (extremely) positive or (extremely) negative earnings changes compared to those who are similar to them but were re-interviewed. There is some empirical evidence that such movers, particularly those that move farther away, tend to have more positive earnings changes than those left behind (Beegle et al. 2011) . However, the existing evidence is quite limited and not from Egypt. Additionally, there are some common sense theoretical arguments that suggest that such missing individuals could be worse off. This question remains open as we do not have enough evidence to answer it in one direction or the other.
The fact that attrition rates in this panel are relatively low (just three percent of 2008 households are not re-interviewed in 2009) is therefore reassuring. As is typical in such studies, the individual attrition rate, 9.1 percent, is higher than the household attrition rate. Among 25 to 58 year olds, the individual attrition rate is 8.7 percent.
Overall, attrition appears to be driven more by who a person is and general life-cycle effects than by an individual's productive characteristics or outcomes. The first column of Table 1 shows the results of a linear probability model (LPM) predicting individual attrition. The dependent variable is 1 if the individual is not re-interviewed and 0 if the individual is re-interviewed. Those who were not married, were either very young or very old, were male and lived in the Metropolitan region were more likely to be missing at the 2009 interview. Meanwhile, joint significance tests on education level, initial sector of work, and relationship with employer categories were not found to have a significant effect at the ten percent level. An exception to this general trend is the fact that those who had higher initial earnings were found to be more likely to attrite. This was statistically significant at the five percent level, with change of one standard deviation in real earnings in 2008 resulting in a change in the predicted probability of attrition of 0.009 percentage points, ceteris paribus. A probit model was also run (see rightmost column of Table 1 ). The results of the probit model generally corroborate the LPM findings. One potential exception is that individuals working in the manufacturing and construction and trades and services sectors are less likely to attrite than those working in agriculture 6 .
Empirical approach
We identify the typical change in earnings experienced by different types of Egyptian workers using empirical approaches that are common in the earnings and income mobility literature. We start by reporting mean and median earnings changes and move on to control for an increasing set of covariates. Techniques are similar to some of those used in Cichello et al. (2005) , Fields et al. (2003a Fields et al. ( /2003b , and Fields and SanchezPuerta (2010) . Fields (2008) provides a literature review of such micro-mobility studies and provides a description of methods. There is a particular emphasis on controlling for initial earnings. The goal of this empirical approach is to identify who has experienced the most severe declines in earnings, who has been able to avoid such severe declines in earnings, and which variables are consistently associated with the changes in earnings experienced by Egyptian workers. While all of the analysis, even the multivariate regression analysis, is descriptive rather than causal, one can confidently identify which groups of workers have been most or least adversely affected 7 . One can also piece together strong circumstantial evidence regarding some of the major drivers of earnings change. Theories of what caused the changes in earnings should, at a minimum, be consistent with these descriptive results. Our analysis will use both the change in earnings and the change in log earnings as the outcome variables of interest. The former is self-explanatory while the latter conforms roughly to the percentage change in earnings. Given that utility functions are concave, determining that earnings have fallen more on average for those who started with higher earnings may not necessarily suggest a lower welfare loss 8 . Also, in the context of an inflation shock, one may not be overly surprised if those with higher initial earnings have greater earnings declines. However, if the log earnings falls more for those with higher initial earnings, this goes beyond just the changes due to inflation. We assess the change in earnings across a variety of characteristics. These include demographic variables (gender, age, marital status), location/region (urban and rural), and education level. We take these variables as exogenous variables that individuals bring to the labor market 9 . We also include a number of 2008 outcomes which may well be co-determined with the earnings change process. These include an individual's sector of employment (agriculture, industry or construction, trade or services); relationship with employer (public wage worker, private wage worker, employer, self-employed, unpaid worker); and formal or informal worker status, with formal workers defined as those covered by the social insurance system. We also include whether one lives in a poor household, defined as having consumption levels below the household specific poverty line 10 . In our multivariate analysis, these variables will be right hand side determinants of the change in log earnings. Additionally, the relationship between the change in earnings and initial earnings is explored using flexible estimation approaches. The non-parametric lowess estimator estimates a smoothed change in log earnings value, y i s , for each observation by running n observation specific regressions of the change in log earnings (y i ) on initial log earnings (x i ) and calculating the predicted value of y i . Weights for each observation in the regression are determined based on the distance from the x i value of the current observation. More emphasis is placed on observations that are close to the current observation, even going so far as to give a zero weight to observations outside the bandwidth. The lowess estimator in STATA uses the tri-cube weight of Cleveland (1979) and we apply a bandwidth of 0.8 throughout these figures 11 .
Measurement error can be particularly problematic when determining the change in earnings to initial earnings. For example, assume the relationship between these variables is linear and we would like to run a simple regression of change in reported earnings Δy r i , on initial reported earnings y r 08,i .
This can be re-written incorporating the potential for measurement error, signified by μ. We use y k to represent the true level of earnings in year k.
Even if measurement error is assumed to be mean zero, independent across individuals, independent across time for a given individual and independent of an individual's earnings level, the problems are more than the standard attenuation concerns that typically accompany a classical measurement error. The realized measurement error in year 2008 turns up on both the left hand and right hand sides of this equation causing a spurious negative correlation. To the extent that the measurement error is not perfectly auto-correlated, this can lead to a problem identical in nature to Galton's Fallacy. A negative relationship between initial earnings and the change in earnings might simply be due to random reporting errors.
Running the above regression will not give us the desired regression coefficient,
Instead, as shown in a more general form in Fields et al. (2003a) , we obtain:
The first term identifies the standard attenuation bias issue while the second term accounts for the spurious negative correlation caused by the measurement error being on both the right and left side of the equation.
A simple example will illustrate why addressing this issue is of fundamental importance to our analysis. SupposeβÃ ¼ 0:50 , implying that for each additional pound of earnings in 2008, on average, the individuals experiences a change in earnings that is a half a pound more (i.e. less negative). Also, suppose that the variance in measurement error is exactly equal to the variance in initial earnings. In this case, the attenuation bias would shrink the estimate from 0.5 to 0.25 and the second term would take away another 0.50. In other words, we would observe a coefficient of −0.25 in our analysis. Our story would be one of converging earnings, but the reality would be significant divergence of earnings in this sample. This example, while extreme, shows how powerful the impact of these biases can be on our results. It also highlights that the extent of the problem is driven in part by our assumption of how large the variance of the measurement error is relative to the variance of the initial earnings. For example, if we assumed the variance of μ was ten percent of the variance of initial earnings, the coefficient would observe would be 0.35 rather than 0.50 12 .
In order to assess the robustness of our results given this potential problem, two approaches will be applied. First, initial earnings will be substituted by predicted initial earnings on the right hand side of equation (1) in the simple regression above (as well as in other methods). This process, i.e., the use of predicted values of initial values, should rid the right hand side of equation (1) of the spurious measurement error 13 . Of course, if our ability to predict initial earnings is weak, we may lose more than we gain from this approach. It should be noted that the key variables used to predict initial earnings are gender, age, education, place of residence, relationship with employer, sector of work, and log per capita consumption in the household. The prediction regression results are shown in Table 2 . When predicting initial earnings, the R-squared is 0.32. When predicting initial log earnings, the R-squared is .612. Thus, there is a relatively strong ability to predict initial earnings in levels and logs. The coefficient estimates are entirely reasonable; they are what we would expect in Egypt. Ceteris paribus, men have a strong initial advantage, earnings are concave with respect to age (turning point at roughly 45 years of age), those with higher education are earning considerably more than those with less education, wage workers outperform the self-employed and unpaid workers, but not employers, and agricultural workers earn less than others.
We will also assess whether such a classical measurement error can explain the results we observe in this dataset using a second approach. We assess the amount of measurement error that must be present, defined in terms of the variance, for measurement error to explain our observed regression coefficient if the true β coefficient is positive; i.e. if those higher initial earners experienced greater earnings gains. This is similar to a subset of simulations found in Fields et al. (Fields et al. 2003a ). Additionally, in the annex, we use a simple simulation to demonstrate what our lowess graphs would look like given certain assumed levels of classical measurement error.
Under these assumptions, we consider it implausible that the negative coefficient on initial earnings from the simple regression was driven solely by classical measurement error. In order for this to be true, the variance of measurement error must be at least 1.56 times the variance of the true earnings level. Table 3 reveals that the aggregate participation rate masks strikingly different participation rates by gender, 94.5 percent for men versus 44.4 percent for women in 2008. The difference is largely due to many more women remaining outside the labor force.
Given the decline in real earnings between 2008 and 2009 (which is discussed in much more detail below), one might expect households to offset the erosion of real earnings by increasing the number of earners in the households. Since most men are already participating, this would require an influx of women into the labor market.
The "added worker effect" is discussed in the labor literature primarily with regard to married women entering the labor market in response to unemployment of the male (Lundberg 1985; Serneels 2002) . The empirical evidence has been relatively weak for any large scale effects on employment rates in other countries, and often weak for even desiring more employment (Serneels 2002) . Our situation differs from the often cited situation in that the male is not unemployed and therefore not necessarily "freely" available to substitute for the wife in the production of goods and services at the home. Additionally, the wife's real wage has also been reduced. Thus, we are not necessarily expecting a large change in female participation in response to the reduced earnings power of the male.
We find that the employment participation rates increase slightly for both males and females in 2009, to 94.9 percent and 46.7 percent respectively. These numbers do not suggest that households are adding workers as a major strategy for coping with inflation. Nor does the data suggest that firms fired large numbers of workers as a result of inflation 15 . These finding are consistent with findings of Roushdy and Gadallah (2011) which finds relatively little change in employment outcomes despite the economic downturn and large real earnings declines in 2009. Table 4 that some of this apparent flow is due to mis-measurement as women may not be declared employed in one period. However, it suggests that there are a large number of women who are capable of entering the labor force, at least for some time, if the household desires additional earnings. The story is similar if the data is restricted to only married women (not shown). Thus, there appears to be some scope culturally for many houses to add women workers to the labor force if needed. Finally, there is actually a slight decline in the unemployment rate for women, from 4.5 percent in 2008 to 3.5 percent in 2009. While the bulk of men are employed in both periods, there is some evidence that the limited set of men who are unemployed may remain unemployed for some time. Thirty percent of those men who were unemployed in 2008 were unemployed again when interviewed in 2009 (as compared to just 0.7 percent who were employed at the time of the interview in 2008). The unemployment issue is similar for females as 31 percent of females who were unemployed in 2008 were unemployed again in 2009. However, in Egypt, unemployment is generally considered a luxury, where highly educated workers wait for a high paying job. For example, 85 percent of those unemployed in 2008 have secondary or university education, as compared to 45 percent of the entire prime-age working population.
A period of declining real earnings
Restricting our attention to the dual employed, the mean earnings change was a loss of 950 EGP, with the median change being a loss of 446 EGP. As will be detailed below, this decline in mean and median earnings was experienced by almost every type of worker. This is consistent with the erosion in real pay found by Said using the quarterly Egypt Labor Force Survey (ELFS) from 2007 (Said 2012 . The decline in real earnings is the dominant story of the labor market during this time period.
This decline in real earnings appears directly related to the increase in inflation. The mean (median) change in nominal earnings is just 107(330) EGP compared to a mean (median) of 9,858 (7,890) EGP in 2008 nominal earnings. Alternatively, if we apply the 2009 deflators to the 2008 nominal earnings, we project the average earnings fall from Figure 2 depicts the percentage of earnings lost to inflation that earners were able to recover due to increased nominal earnings for each percentile. At the top and bottom of the distributions, earnings appear to fall even in nominal terms. Overall, nominal earnings don't seem to increase much in response to the rapid rise in inflation, resulting in a significant loss of earnings power. This result is in keeping with other findings from the Egyptian labor market. For example, Datt and Olmsted suggest that the rise and fall of real wages in Egypt between the mid-1970s and the early 1990s "masks a complex dynamic process by which nominal wages adjust in response to changes in food prices" (Datt and Olmsted 2004) . The authors show a slow adjustment of nominal wages, with "a significant negative initial impact of rising food prices on real wages, though wages do catch up in the long run" (ibid). Figure 3 depicts the real earnings changes using a density function of the change in log earnings for all but the top and bottom 2.5 percent of changes. The distribution is centered below zero, with a median change in log earnings of negative 0.09 and a mean of negative 0.123.
Despite the substantial decline in earnings for measures of central tendency, the picture is indeed more complex than one where every individual earns 12 percent less than the year before: 41 percent of individuals experienced a gain in earnings over the time period; many individuals experienced positive and negative changes that were quite sizeable relative to their initial earnings; 31 percent of the changes in the density function above are greater than 0.5 or less than −0.5. While we would expect some differential across years due solely to the measurement error, we would expect that differentials of 50 percent in reported earnings would be extremely rare if an individual had the same earnings in both years 16 .
As this is the first earnings mobility study in Egypt, we cannot say if this is more or less volatility in earnings than is the norm. What is clear is the following: while the aggregate employment numbers suggest a stagnant situation overall-with little change in employment status and average and median nominal wages-individuals are experiencing substantial fluctuations in their earnings. The rest of this paper seeks to explore which characteristics are associated with changes in earnings at the individual level.
The influence of initial earnings
There is a strong negative relationship between initial earnings and the ensuing earnings change. Using simple regression, Table 5 shows a statistically significant relationship. The coefficient estimate implies that the predicted earnings change is 0.61 EGP less for every additional Egyptian pound of reported initial earnings. Table 5 shows that the negative relationship between earnings change and initial earnings holds up even if one replaces reported initial earnings with predicted initial earnings, although the coefficient falls to −0.29. Predicted initial earnings should not be correlated with the measurement error term under standard classical measurement error assumptions, although the random error in the predicted value of initial earnings may result in attenuation bias.
We consider it implausible that the negative coefficient on initial reported earnings from the simple regression was driven solely by classical measurement error. In order for this to be true, under the assumptions outlined above and the resulting equation (4), the variance of measurement error must be at least 1.54 times the variance of the true earnings level.
The analysis is repeated using log earnings. For every one percent increase in initial earnings, the predicted change in earnings decreases by approximately 0.23 percent. This result is statistically significant at the 1 percent level. In this case, again using equation (4), the variance of measurement error need only be 30 percent of the variance of the true earnings level for it to entirely explain the observed negative coefficient 17 . Additionally, we find that the predicted change in earnings decreases by 0.04 percent for every 1 percent increase in predicted initial log earnings. However, the pvalue for this coefficient lies slightly outside the ten percent range for statistical significance. Thus, we are not confident that the true coefficient is negative. This analysis assumes a linear relationship between initial earnings and earnings change. Next we allow more flexible approaches of establishing this relationship. Table 6 presents the mean and median change in earnings for each quintile of initial earnings. It also documents the percent of individuals in each group that experienced positive changes in earnings.
The results clearly demonstrate a downward trend in the change in earnings as initial earnings quintile increases each step. The change between the first and second quintiles is rather limited, but other changes are quite large. This result is fairly consistent when comparing the change in earnings across predicted earnings quintiles. There is a clear downward trend in mean, median and percent positive earnings change across initial predicted earning quintile, except some bunching or minor reversal at the second and third quintiles.
When comparing the change in log earnings across initial log earnings quintiles, the results demonstrate a clear downward trend by initial earnings quintile. When comparing the change in log earnings across initial predicted log earnings, however, the data shows some potential for an inverted U shape, where those in the middle earnings category were able to buffer their losses (in percentage terms) as compared to those in the lowest earnings quintiles. Overall, however, the typical decline is far worse for those at the highest earnings levels as compared to those initially at the lowest earnings levels.
The severe decline in earnings experienced by those in the highest quintile is consistent across all four models. Just 19 percent of those in the highest initial earnings category experienced positive earnings changes. The mean decline in earnings for this group was 5,026 EGP as compared to the average of 950 EGP across the full sample. The median decline in earnings was 3,825 EGP and the median difference in log earnings was −0.29. Figure 4 presents a more flexible method for assessing the relation between changes in log earnings and initial log earnings using a locally weighted regression. The vertical lines denote the different quintiles of initial log earnings. These results confirm the downward sloping relationship between the change in log earnings and initial log earnings, with bunching at the second and third quintile.
This result is consistent with previous examinations of real earnings that show declining inequality in periods when real earnings are falling in Egypt (Said 2009 ). Table 7 presents the mean and median earnings change and the percent of positive earnings changes for a series of additional characteristics that may be useful for either understanding more about the underlying process that drove the earnings changes during this time period and/or for understanding who was most adversely affected for the purpose of targeting assistance. This information is presented in columns (3) through (5), respectively. Columns (6) and (7) present the mean and median change in log earnings. Columns (1) and (2) are provided solely to assist the reader in understanding the composition of the labor force and relative earnings standings of each type of worker in the initial period.
The role of characteristics besides initial earnings
Men had larger mean and median declines in real earnings than women, with an average decline of 1,189 EGP versus 391 EGP, respectively. This is not entirely unexpected in a period of rising inflation as men were initially earning more. Column (6) and (7) show a cloudier picture when it comes to differences across gender in terms of the average change in log earnings, or the percentage change in earnings. Men had a slightly larger median decline, but a slightly lower average decline. Thus, the story is less clear when it comes to the difference in log earnings.
Column (1) of Table 8 provides a simple regression of earnings change on each variable alone. This allows an easy way to identify the difference between groups relative to the omitted category (denoted by a 0) and whether this differential is statistically significant. The 798 EGP difference between average earnings for men and women is statistically significant.
Before reading too much into these average changes, one should consider controlling for initial earnings. Column (2) of Table 8 presents the regression results with initial earnings included as the sole additional right hand side variable. Compared to a female with the same initial earnings, a male is expected to have an earnings change that is 2,751 EGP better than his female counterpart. Thus, whether one considers this period a particularly bad period for male or female earners depends on whether we choose to consider male and female earners who are alike in their initial labor market outcomes or simply compare typical outcomes for each gender irrespective of their initial starting point. Similar analysis of the change in log earnings is presented in column (3), which has the average difference from the omitted group, and column (4) which includes log initial earnings on the right hand side. The minimal advantage that men had relative to women in the average change in log earnings expands dramatically (from 6 percent to 36 percent) once we control for initial log earnings.
Reviewing the results of Table 7 and columns (1) and (2) of Table 8 , earnings declines were often larger for those groups who started with higher initial earnings, just as they were for men versus women. Examples include older workers, those in urban areas and the Metropolitan region, those who were employers in 2008, those who weren't unpaid workers in 2008, and those who lived in poor households in 2008. Consistent with this, but to a lesser degree, those who were formal workers and those who started outside of agriculture also had smaller mean and median changes. Working against this general trend, those with university education experienced smaller average losses than those with some primary schooling or complete primary schooling and those in the lower urban area seemed to withstand large losses relative to others despite high initial earnings. Yet, this relationship generally flips once one controls for initial earnings (or expands further in favor of the initially favored).
Columns (3) and (4) of Table 8 re-affirm this relationship with log earnings. The main difference is that the initial comparison between the favored and less favored groups is not as consistent. Besides the mixed results by gender, there are some notable exceptions where the log earnings changes of those who have low initial earnings are higher -such as for agricultural workers, informal workers, and those in rural regions. Results for age, education, employer relationship, and poor/non-poor household in 2008 generally conform to our previous analysis. Yet in almost all these cases, the initially favored group has much better average earnings changes once we control for initial log earnings is controlled.
With this in mind, we return to the flexible estimation approach of locally weighted regressions, mapping the relationship between earnings changes and initial earnings for particular groups of individuals. Figure 5 shows that men consistently have better earnings change experiences than women who started at the same initial earnings 18 . The reason men had worse average and median earnings overall is because they started at higher initial earnings in 2008. This is clear through the fact that the area of support is pushed further to the right for men as compared to women. Thus, although men had larger declines on average, one might suspect that they actually had an advantage in responding to the surge in inflation. Figure 6 assesses the change in log earnings based on the initial sector of work. Again, the negative relationship between log earnings change and initial log earnings is relatively consistent across all groups. In this case, the relationship in Table 7 is not overturned when controlling for initial earnings. Those who started out working in agriculture have consistently worse earnings changes than those working in other sectors. Figure 7 suggests that there is no consistent differential for those who were in poor households in 2008 compared to those in non-poor households once one controls for initial earnings. There may be some gap at the lower and upper initial earnings, but those in poor households have a slight advantage in the middle range of shared initial earnings. Thus, the earnings mobility disadvantages that some individuals face do not appear rooted in initial year poverty status.
Column (7) in Table 7 shows the regression coefficient from bivariate regressions of earnings change on the category of interest, controlling for initial earnings. By looking across columns (6) and (7), we can see that there are multiple cases where our impression of whether a group (such as males) has had better average outcomes than another (women), is overturned when we compare the two groups conditional on the same initial earnings. This overturning effect generally holds for females, younger workers, those living in rural areas, or in regions with lower initial earnings, unpaid workers, informal workers, those working in agriculture and those living in poor households. While mean and median earnings changes for these groups were better than those of their counterparts, they performed worse on average than their counterparts who had similar initial earnings. In short, it is very important to consider the impact of initial earnings when evaluating how certain types of individuals were able to succeed and advance during the period. This type of evaluation generally requires panel data.
The role of transitions across types of work
Next we examine the systematic earnings changes associated with moving to a different sector of employment or to a job with a different employer relationship. First, we assess how often these transitions take place. Table 9a shows that just more than half ( Table 9b demonstrates the strength of tie to public wage employment. Ninety-five percent of public wage workers in the panel remained in public wage employment in 2009 as compared to just 66 percent of those in private wage work, 69 percent of employers, 55 percent of the self-employed and 75 percent of the unpaid workers. Flows from private to public wage work were particularly plentiful, helping to explain the three percent increase in public wage employment and the corresponding three percent loss in private wage employment in 2009, even though flows into public employment came from all other types of employment. The transient nature of self-employment is also apparent as just 55 percent of 2008 workers were self-employed in 2009. More than ten percent of these individuals ended up as private wage employees (11 percent), as employers (16 percent), and as unpaid workers (15 percent). While moving to employer status might be thought of as a successful outcome for a self-employed individual, other outcomes may be less certain. Movement to private wage employment may often occur by choice and may often be the result of business failure. Movement to unpaid worker status might result from more family members working in a successful household enterprise or it might be a result of failure of the business that the individual was running and falling back into another household enterprise. The earnings mobility outcomes may help us form opinions on these.
Tables 10a-b and 11 should be interpreted bearing in mind the mean (−950) and median (−446) earnings losses for the population of workers as a whole.
Those who left agricultural work were generally better able to stem the earnings losses. The median change and the percent experiencing positive earnings gains were higher for those who switched sectors, though the average decline in earnings for those who moved to trade/services was actually larger than those who stayed in agriculture. Meanwhile, those who moved into agricultural work were experiencing larger than average earnings losses. This evidence is consistent with what one might expect if there is significant labor market segmentation, with agriculture representing the least preferred free entry sector and the differential pay being offered to the same individual working in different sectors. However, a much more detailed analysis would be needed to assess this hypothesis more fully. The earnings decline for those remaining in the industry/construction sector was large. Combined with the previous information of workers flowing out of this sector, a consistent picture emerges that this sector was under stress during the 2008 to 2009 period. The only group of individuals that started in industry/construction and ended with less than average earnings losses was the group that moved to trade/services. Correspondingly, those who started in trade/services suffered high median losses if they moved to industry/construction, but the mean earnings loss for this group and the percent experiencing positive gains were basically the same as the overall average. Thus, the data is less clearly consistent with what we would expect if there was segmentation across industry/construction and trade/services sectors. It does appear that the industry/construction sector was under strain. It is a bit surprising that those who transitioned from industry/construction to trade/services had such relatively positive earnings changes. This seems to be driven by those coming from construction or electrical utilities rather than manufacturing sectors, but the estimates are too variable to find the differences to be statistically significant. Public wage workers who stayed on in public wage employment did better than average in stemming the loss in real earnings. This is surprising given their high initial earnings levels and our earlier results regarding high initial earnings. Those who moved from public to private wage employment did even better. This suggests that such moves were likely voluntary moves.
In fact, with the exception of movements into unpaid worker status, wage workers who moved to new work categories consistently had better earnings changes than those who stayed within their same worker category. Thus, a generalization might be to assume that most observed changes of wage workers were voluntary, while those moving to unpaid worker status were involuntary. It does not appear that this was a period of substantial labor shedding of wage workers, public or private. Instead, workers absorbed losses in their real wage.
In contrast to this, the employed and self-employed who moved to private wage experienced even worse mean and median changes than those who stayed in their respective categories, consistent with a notion of being involuntarily pushed out of business rather than finding a better job.
Those who started as employers took large losses whether they moved sectors or tried to ride out the storm remaining as an employer. The self-employed also had relatively large losses. This might seem to be surprising given that such individuals have the opportunity to immediately change their product prices in response to inflation (and have their earnings rise) whereas workers may be locked into longer term contracts. This will be discussed more fully in Section 6. Movements from formal to informal employment tended to result in very large losses. They were also quite numerous. This could signal labor shedding, where individuals are being forced to change jobs and losing out on pay. However, there was an inflow from informal to formal employment that was similar in size as the above outflow. This inflow did not result in earnings gains on par with the losses noted above. Therefore, it was not simply a case of individuals changing positions with similar earnings. An alternative explanation could be that employers under duress are opting out of the social pension system (and simultaneously giving workers reduced earnings). One might expect a certain flow from both of these causes in any time period. Without a baseline to know the typical flows and earnings changes from such transitions in Egypt, it is difficult to pinpoint an explanation.
Interestingly, those who moved from informal to formal sectors had earnings changes that were significantly but not so dramatically better than those who stayed informal. The changes were similar to those experienced by those who started and remained in the formal sector.
Multivariate analysis
We turn to multivariate analysis to better understand the determinants of earnings mobility. Table 12 presents a series of regressions that have the change in log earnings as the dependent variable. Results are presented using only exogenous base year characteristics and initial earnings (column 1) and then adding endogenous variables from the base year (column 2) 19 . Columns (3) and (4) include employment transition variables, with column (4) being the preferred specification (discussed below). In column (5), we replace initial log earnings with predicted initial log earnings and include all previous variables. In this specification, the effect of predicted initial log earnings is identified by fluctuations in log per capita consumption in the household in the base period. Initial earnings are a powerful predictor of earnings change across all specifications. The coefficients imply that the predicted change in log earnings decreases by between 0.47 and 0.54 for each additional unit in reported log income. When using predicted initial log income, the coefficient drops to −0.28, which is still highly significant from an economic perspective. The coefficient is statistically significant at the one percent level for all specifications.
Another characteristic exhibiting a consistently important influence on predictions is gender. Males experience approximately 27 percent to 44 percent higher earnings changes than females, ceteris paribus, in columns (1)- (4) 20 . When using predicted initial earnings, this falls to about 15 percent higher, ceteris paribus, but remains both statistically significant and important in terms of economic loss. In contrast, re-running column (4) without including initial earnings, leads to a negative though statistically insignificant gender effect (see Table 13 ). Higher education levels also seem to be associated with higher earnings changes when controlling for initial earnings. Focusing on column (4), those with secondary education and university education had statistically significant differences in earnings changes compared to those who were illiterate/had no schooling, with gains of approximately 8.8, and 22.4 percent respectively. If one does not control for initial earnings, the estimated differences by education level are neither individually nor jointly statistically significant.
Age is also statistically significant, with earnings changes increasing and then decreasing with age. In column (4) the turning point is 43 years of age, while in column (5) it is 39 years of age (not shown in the table). Being married raises predicted earnings change by approximately 15 percent in the preferred specification, although, in column (5), the point estimate is less than half the size and it is only statistically significant at the ten percent significance level. These effects were also considerably different when running regression analysis without initial earnings 21 .
Using the preferred specification, the upper rural region had statistically lower earnings changes, ceteris paribus, than the Metropolitan region. Returning to Table 7 , one may notice that the highest median pay in 2008 was in the Lower Urban region, followed by the Metropolitan region and the lowest pay was in Upper Rural region.
Looking at the employment transition variables, there are some surprising results. First, after controlling for other characteristics and initial earnings, the variables identifying transitions across industry in column (3) are not jointly statistically significant. The data did not reject the null hypothesis that only the initial sector of employment was needed for predicting earnings changes. This is surprising, but does allow a simpler form to be used as our preferred specification in column (4).
Using just initial industry characteristics we determine that those who started in agriculture experienced approximately nine percent lower earnings changes than others. The results are statistically significant. This result might seem surprising since the inflation was driven in part by rising food prices. One might assume that food producers would be able to increase their prices at least at the rate of inflation.
There are some potential explanations behind this unexpected result. We begin with some explanations that justify why farmers' gains from rising food prices might be less than expected for those unfamiliar with the Egyptian setting. First, for most of the small farmers, the agricultural production makes up only up to 40 percent of their incomes, and they simultaneously sell their labor to other farmers/enterprises. Since higher food prices only benefit farmers on the share they sell, and agricultural wages may be slow to adjust, particularly if the food price shocks come too late to adjust the production size, the overall gains may be less than expected. Second, many farmers in Egypt are net consumers of food. Egypt is a very large importer of grains (mostly wheat), oil, and sugar-three main items in the consumption basket. Meat production relies heavily on imported grains as well. Therefore, it's possible that the prices for the main consumption items and input costs were going up substantially faster than the production items. Finally, even assuming that farmers could benefit from higher prices, it did not seem the case for most of the domestic prices on food items, which increase in a very different way from international prices, as shown in Figure 8 .
These explanations are admittedly lacking. While they offer ideas on why the relative gains for those engaged in agriculture may be weaker than expected, they do not explain why those in agriculture had outcomes that were actually worse than others. An alternative explanation suggests that farmers faced rising input costs and suppressed gains in output prices. The rising input costs are primarily attributed to steeply rising fertilizer costs. On the other hand, a ban on rice exports caused the domestic price of rice to be lower than expected. These storylines are presented here as one possible explanation that warrants much further examination. We do not provide supplemental evidence other than to say this proposed explanation is somewhat consistent with the fact that the large earnings declines for those initially in agriculture are predominantly driven by changes for those initial employers or self-employed rather than for those who are working in agriculture as wage workers. Future work will allow us to offer more concrete evidence to support or dispute this storyline 22 .
Those who ended up in the formal sector in 2009 (whether or not they were in the formal sector in 2008) had statistically significant changes in earnings, 12 to 16 percent greater than those who started informal and remained informal. Those who started in the formal sector and moved to informal sector did no worse than those who were informal throughout.
For employer relationship transitions, we did not include all possibilities as there were many cells with very few observations. Instead, we include category dummies in the base and final year. The data suggests that, ceteris paribus, there was no statistically significant advantage to where one came from, but that those who were employers in 2009 experienced significant higher earnings changes and those who were unpaid in 2009 had significantly lower earnings changes.
Overall, individuals from initially advantaged groups tended to suffer smaller losses in log earnings than their counterparts after we control for initial earnings. This result holds for such critical variables as gender, education, and region as well as for the married dummy variable and one's industry of employment in 2008. If we do not control for initial earnings, these relationships are often reversed or statistically insignificant. With regard to employment transitions, there is evidence that those ending in the better employer relationship positions or in the formal sector in 2009, tended to end up with a higher predicted change in earnings. An individual's transition across industries offers surprisingly little ability to help estimate his/her earnings change. Reprinted from World Bank, DECPG (2008) 5.7 A review of changes by initial poverty status Individuals from initially poor households fared as well or better than others. They do not appear to be more vulnerable to earnings declines during this period. Those initially from poor households had substantially better average and median earnings changes than those from non-poor households. While this relationship was reversed when conditioning on initial earnings alone, non-parametric analysis showed limited differences for individuals from poor rather than non-poor households (see Figure 7) . More importantly, the initially poor variable showed no statistical significance in the multivariate analysis (see Table 12 ), except for the positive coefficient in the specification using predicted earnings (column 5). This was significant at the one percent level and suggested a 14 percent advantage in earnings changes for those from poor households, ceteris paribus. Table 14 offers separate regression analysis by gender. Some interesting differences emerge. First, while the importance of initial earnings is apparent for all three groups, the impact is greater for women as compared to men. This could be due to a variety of reasons. For example, women may have a higher degree of transitory income as a general norm. Or, it could result from period-specific changes. Suppose, for example, successful women had a disproportionate decline in earnings because households had to spend more on food and had less left to spend on stock for the female run enterprises. Simultaneously, women with low earnings may have had disproportionate gains in earnings as they worked more aggressively in the labor market in an attempt to make up for inflation reducing the buying power associated with the male breadwinner's take home pay. We do not examine these points fully here, but leave them as open questions.
A more detailed examination by gender
Additional differences exist between males and females. For example, while married men had 24 percent higher earnings gains than an otherwise similar non-married men, married women had 10 percent lower earnings than an otherwise similar non-married woman. However, the effect for females was not statistically significant. Additionally, females saw much greater differentials in earnings change experiences based on formal work status in 2008; employment type in 2008, specifically in comparison to public wage workers; and sector of employment in 2008, specifically non-agricultural versus agricultural workers.
While these differences are present, other aspects of the earnings change experience are quite similar across gender. Both groups were estimated to have earnings changes that increase and then decrease with age, with nearly identical turning points (at 43 years). Additionally, there were nearly identical gains for those with a University degree compared to those with no education. Other results across education levels were quite similar for males and females or were statistically insignificant. Results were also similar across gender when looking at changes experienced in different regions of Egypt.
Conclusions and areas of further research
Using panel data from February 2008 to February 2009, we observe changes in earnings experienced by workers in Egypt during a period of high inflation. In aggregate, the data shows that the labor market reacted to this rapid inflation by inducing a rapid decline in real earnings. There was no major reduction in employment levels, at least not for prime-aged workers. Average nominal earnings remained relatively unchanged. The mean and median changes in real earnings were almost universally negative across a wide spectrum of individual and regional characteristics.
At the individual level, however, the earnings change experience exhibited substantial heterogeneity, with 27 percent of the workers with employment in both periods reporting pay at least fifty percent higher or fifty percent lower than their reported 2008 earnings. Additionally, many individuals transitioned to new sectors of work or employer relationships during this period. Thus, for many individuals, this was a period of considerable fluidity and complexity compared to the rather simple aggregate story. As this is the first panel dataset in Egypt that captures such movements, we cannot determine the extent to which these earnings changes and employment transitions differ from what is typically found in a more stable economic period.
However, using this panel data and a descriptive regression approach, we are able to identify key covariates that have a significant association with earnings change. The descriptive regression approach cannot give us causal interpretations, but it does provide statistical determinants of earnings change. It gives circumstantial evidence that favors particular items as driving forces. It also leaves us with many new questions to explore in the future.
We found that initial earnings had a powerful negative association with earnings change. Those with higher earnings in 2008 had a greater average (and median) decline in earnings. This might be expected in a time period where inflation is driving the change in real earnings. Yet, the data also shows that those with higher reported log earnings in 2008 had a greater average decline in reported log earnings as well.
Such results may be driven by a spurious correlation resulting from classical measurement error. Thus, we re-computed the analysis using predicted earnings in place of initial earnings. The levels result was robust to this approach. The log result was not robust, although the coefficient was still negative. Thus, the data suggests that those with lower initial earnings experienced percentage declines that were, at worst, similar to those with higher initial earnings and there is some evidence that the percentage declines were lower for those with lower initial earnings.
The importance of controlling for initial earnings was evident when examining the relationship between earnings change and gender. On average, men experienced a much larger average decline in earnings than women. However, for men and women with the same initial earnings, women had a greater average fall in earnings.
For a number of other covariates, the story was similar. The disadvantaged groups-such as young workers, those living in rural areas or those living in lowearning regions-experienced smaller average declines in earnings than their advantaged counterparts. However, if individuals started with the same initial earnings, it was members of the disadvantaged group that experienced greater average declines. One exception to this was that those from poor households did not generally show themselves to be more vulnerable to earnings declines even after conditioning on initial earnings.
When controlling for a larger host of covariates, higher initial earnings remained negatively related to earnings change. This association is statistically significant and has large economic significance as well whether controlling for reported or predicted initial log earnings.
The inevitable question is, why? What is it about having high initial earnings in 2008 that causes individuals to fall further relative to similar individuals with lower initial earnings? Did these individuals possess some unobservable characteristics that are no longer being rewarded as well as before? Is it capturing a dynamic adjustment process where individuals with positive or negative shocks gradually return to their conditional mean? To begin to address these questions, we would need panel data with more than two periods. Thus, it remains an open question for future work.
One consequence of this negative relationship between earnings change and initial earnings is that individuals are often changing position in the earnings distribution. Thus, when assessing income inequality over time using cross-sectional data, one should recognize that there are likely different people in different earnings positions over time (see Fields and Sanchez-Puerta (2010) for a clear graphical example).
There is also more work to be done in understanding why women had worse earnings change experiences than men who started at the same initial earnings level. This result was robust to excluding women who were listed as working housewives. Yet, it is worth investigating whether these changes were brought on by lower investment in female businesses, firms offering lower pay or holding pay fixed for women or other possible reasons. Additionally, understanding why earnings changes were more responsive to initial earnings for women than men may help us better understand how initial earnings impact earnings change.
This influence of initial earnings leads to a situation where various groups might see themselves as disproportionately affected by the inflation shock and ensuing decline in earnings. For example, men might recognize the absolute value and even percentage value of their losses were greater than that of females. On the other hand, women might notice that their losses and percentage losses were far greater than men who started with the same initial earnings (and had otherwise similar characteristics as them). It is an open question whether such settings give rise to more social discontent than settings where aggregate differences and differences conditioning on those like oneself allows only one group to claim relative disadvantage. The absolute decline in earnings experienced by so many different types of individuals was undoubtedly a source of widespread social discontent in this period. But a hypothesis worth considering is that such discontent becomes even greater in situations where all groups could also consider themselves relatively worse off depending on whether they focus on aggregate effects or effects conditional on personal characteristics.
Finally, earnings changes for those initially engaged in agriculture were unexpected, given that the changes in inflation were driven in part by rising food prices. Those who started in agriculture had the biggest average decline in earnings, holding all else constant. A number of possible explanations have been raised. In our view the most plausible revolve around rising fertilizer costs with relatively stagnant farm-gate prices for at least some crops. A more complete explanation would require a detailed examination of the agricultural sector and is left for future work.
Endnotes 1 Concurrent analysis of earnings mobility using this data has been undertaken by Silva as part of the World Bank investigation into informality. Earlier, Assad and Roushdy (2007) also used the panel data from the Egyptian labor market conditions surveys (ELMPS) conducted in 1998 and 2006 together with the 2005 HIECS to provide very detailed information on employment status, earnings, and poverty. The work was descriptive using transition matrices and focused on wage workers. Their results reveal that between 1998 and 2006 there was a notable improvement in labor-market conditions in Egypt. New jobs were created at a faster rate than the growth of the labor force, leading to a reduction in the unemployment rate. They also found an uneven increase in earnings where only few of the poor had benefited from these gains. However, both studies did not take into account the relationship between the initial earnings and earnings changes that is central to this paper.
2 This statement is not meant to be a central thesis for what kept inflation from continuing to increase. The lack of adjustment of wages, itself, was likely driven by many underlying factors. 3 An alternative hypothesis would be that they did raise prices but that demand for their product fell as buyers had less of their constant nominal earnings to spend on domestic services and products due to increased prices of the imported goods that they were buying.
terprise. Such a division can lead to measurement error. Fortunately, more than half of those engaged in household enterprise work are the only ones in the household engaged in such activity (and thus do not need to split profit). In multiple person enterprises (often two person activities), there may be some concern in this regard. 5 We also discard 9 observations in 2008 and 12 observations in 2009 that had zero earnings despite being listed as employed. These were primarily unpaid workers and we believe the values to be erroneous. 6 We can reject the hypothesis that each dummy variable equals zero when testing them separately. Surprisingly, using a ten percent significance level, we cannot reject the joint hypothesis test that both of these dummy variables simultaneously equal zero.
7
Such descriptive regressions do not attempt to eliminate or fix endogenous right hand side variables that can conflate causal interpretations of regression coefficients. This approach is useful in predicting who was affected by a given change, without explaining why. In other words, we may be able to say that individuals who transitioned from sector A to sector B experienced higher average earnings changes than those of similar age, education level, etc. who stayed in sector A. We cannot say that they earn more because they switched sectors or that anyone else who had made a similar switch would have enjoyed the same gain. 8 Here, we ignore the fact that there is not a direct correspondence between earnings and consumption per capita. 9 There may be some concern about marital status being considered exogenous. This will be discussed in the results section. 10 The construction of the poverty lines is explained in The World Bank (2011). 11 Cameron and Trivedi (2005) also offer a useful discussion of the lowess estimator. However, the previous paragraph paraphrases from the STATA manual, which also includes the basic formula for the tri-cube weighting scheme: w j = and Δ = 1.0001*max(x i+ -x i , x i -x i-) where x i+ and x i-are edges of the usable observations. As our bandwidth is 0.8, this is limited to be no more than 40% of the observations above and no more than 40% of the observations below the current observation when observations are lined up according to value of x. Put another way, an observation at the median level of x would use the middle 80% of the sample in its regression, while an observation at the upper extreme of x would use just the observations with the highest 40% of values of x. In our case x is initial earnings level. One negative feature of this approach is that it does not incorporate the probability weights in the underlying sample. 12 In the case where we start with a negative coefficient, the attenuation bias will help mitigate the overall bias. For example, if the actual value is −0.50 rather than 0.50, we would find −0.55. 13 Note: The measurement error, μ 08 , will no longer be present in the predicted earnings from 2008, thus eliminating the spurious correlation. The new equation will be: Δy i + (μ 09,i -μ 08,i ) = β 0 + β 1 (yhat 08,i ) + ε i . As the long as the measurement error in 2008, μ 08,i is not correlated with any of the variables used to predict initial earnings, which is a standard assumption of classical measurement error, it will not be present in our predicted earnings for 2008, here denoted by yhat 08,i . 14 Employment participation rates were also increasing from 48% to 53% among those 18 to 24 year olds in 2008 and the rate for those 18 to 24 years old in 2009 was also higher at 49%. These conclusions assume that those who lost their jobs were not more likely to be missing from the sample in 2009.
15
Our data does not allow us to know if the individual is in the same job in both periods. We will also review changes in sectors and relationship with employer later in this paper. 16 The difference in logs of (+ or -) 0.5 is a very rough approximation of a 50% change in earnings. Twenty seven percent of the weighted sample had reported earnings in 2009 that were 50% greater or less than reported 2008 earnings. 17 In our data the variance of initial log earnings is roughly 0.68. Thus, if the variance of μ is .204 or greater, it would imply that the true coefficient is non-negative. Given a Normality assumption on our classical measurement error term and a standard deviation of 0.204 0.5 , this implies that 32 percent of respondents would be giving answers that were at least 45 percent above or below their true earnings level. 18 See Figure 9 for the lowess model of the change in earnings after trimming the data of the lowest and top five percent of observations for each gender. Figure 10 shows the diagram using a local mean rather than local regression. 19 As mentioned earlier, we take exogenous to mean characteristics that these 25 to 58 year olds brought to the labor market in 2008. One might reasonably question whether the married variable is exogenous. We ran this specification without the married variable and found results on all other coefficients and corresponding standard errors to be extremely similar to the model presented in Table 12 . 20 A more accurate approximation would be between 35 and 63 percent (Ex. e 0.30 -1 = .35). However, we will follow convention and use the log approximation for all values in this paper.
21
The age turning point was roughly 13 years old and being married had a zero coefficient. 22 The authors would like to thank Ruslan Yemtsov, Julian Lampietti, and Maurice Saade for offering us some starting points in this area which we hope to follow in the future. observation. These realizations are drawn randomly from a Normal distribution with a mean of zero and a standard deviation of 0.3. This standard deviation is admittedly arbitrary, but we feel it offers a significant amount of measurement error. Under this distribution, 32 percent of the sample would receive a random measurement error term with a magnitude greater than approximately 30 percent of the value of their 'true' earnings level. Five percent of the sample would receive measurement error that was more than approximately 60 percent of their 'true' earnings level.
We then constructed a second set of values in the exact same manner and called them log 2009 reported earnings. We take the difference and run a lowess regression of the simulated difference on the simulated 2008 data. This simulation thus represents what the lowess graph would look like if individuals had no real change in earnings but a fairly significant amount of measurement error. The result, shown in Figure 11 below, is initially disturbing as it shares many feature with our observed lowess results of the change in earnings on initial earnings. It is distinctly downward sloping.
However, this level of measurement error definitely cannot explain the results observed in our data. Figure 12 graphs the simulation again, this time also graphing the lowess graph using the change in log reported earnings and log initial reported earnings observed in our dataset. The simulation was downward sloping but the magnitude of the changes is tiny compared to the magnitude using our observed data. Thus, we are reassured that our lowess results are not driven solely by classical measurement error. Others may not feel as confident in this conclusion if they feel measurement error has a much larger variance or is otherwise different from our maintained assumptions. In this sense, this validation approach is similar to the approach of Fields et al. (Fields et al. 2003a ). 
